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Acute and Critical Care Dear Editor: Hermansky-Pudlak syndrome (HPS) is a group of rare, heterogeneously inherited, autosomal recessive disorders, presenting with oculocutaneous albinism, bleeding diathesis, and pulmonary disease. Pulmonary fibrosis is one of the fatal systemic manifestations of HPS [1, 2] . Lung transplantation may be the only treatment option for patients with HPS, who have severe pulmonary fibrosis. There are several reports of patients who have undergone lung transplantation, despite bleeding diathesis observed in HPS. El-Chemaly et al. [3] have reported six patients who were evaluated for lung transplantation, and three of the patients survived after receiving lung transplantation. Umei et al. [4] have reported the successful use of venovenous extracorporeal membrane oxygenation (VV-ECMO) as a bridge in a patient with HPS associated with severe pulmonary fibrosis.
This study was approved by the Institutional Review Board of our institution (IRB No. 4-2013-0770) and informed consent from the patient for lung transplantation study was obtained. In this report, we describe a patient with HPS, who underwent bilateral lung transplantation after ECMO bridge treatment in Korea. A 57-year-old female patient was referred to our hospital to be evaluated for lung transplantation as a treatment option because of an increasing requirement for supplementary oxygen. She had been followed up as an outpatient after having been diagnosed with interstitial lung disease, based on computed tomography of the lungs that was performed 9 months before. She had started home oxygen treatment 6 months before. Her younger sister had died because of severe pulmonary fibrosis a week before the patient's first visit to our hospital. Her younger brother, who had been diagnosed with typical interstitial pneumonia by lung biopsy, had died 6 years before. The patient's father, younger brother, and younger sister had a history of heart disease.
On the physical examination, the patient was alert and oriented. She had hyperkeratinized eczematous skin lesions on the face and both arms, hypopigmentation of the iris, and lightcolored body hair (Figure 1 ). She mentioned that her daughter also had a light-colored skin and body hair. Her blood pressure was in the normal range, but her heart rate was elevated up to 110 beats per minute, and the respiratory rate was rapid (25 breaths per minute). The patient needed wheelchair ambulation and oxygen supplementation via a rebreathing mask (4 L/min). The forced vital capacity was 28% of the predicted value. On imaging examinations, posteroanterior chest radiograph and computed tomography scans showed progressing bi- lateral pulmonary fibrosis (Figure 2) . We planned to discharge the patient after evaluation for lung transplantation; however, the supplemental oxygen demand of the patient rapidly increased during the admission period. Finally, we transferred the patient to the intensive care unit and started a high-flow oxygen treatment on the 24th day of hospitalization.
On the 3rd day in the intensive care unit, we intubated the patient and started mechanical ventilation and VV-ECMO because she was not able to tolerate the high-flow oxygen treatment. Meanwhile, we were waiting for the results of genetic examination, which was being conducted because of the possibility of HPS, based on the patient's clinical features and family history. Although we did not have a confirmative diagnosis of HPS, we had to be cautious about the potential bleeding tendency. We conducted a platelet multi-function test prior to commencing VV-ECMO and found that the results were in the normal range.
On the 4th day of ECMO, the patient showed changes in the skin color of both lower extremities, which was suspected to be due to heparin-induced thrombocytopenia or thrombophlebitis. We continued the heparin infusion to maintain the activated clotting time in the range between 150 and 170 seconds, while closely observing the condition of the patient's skin. On the 7th day of ECMO, we performed fiberoptic bronchoscopy because of bleeding from the endotracheal tube. We could not find a definite bleeding focus, except that there was a single bronchial ulcerative lesion, which was suspected to be a suction tip-caused injury. We consistently conducted mechanical ventilator weaning, and the final settings of the ventilator, just before transplantation, were pressure support ventilation with 10 mmHg of pressure support, 50% fraction of inspired oxygen, and 7 mmHg of continuous positive airway pressure. The patient maintained an alert mental status from the 3rd day after starting ECMO until the day of transplantation, without infusion of sedatives.
We conducted bilateral lung transplantation after changing the ECMO configuration to the veno-arterial system on the 10th day after VV-ECMO insertion. The operation was completed without severe complications, and the patient was weaned from ECMO in the operation room and transferred to the intensive care unit. Histopathology of the explanted lungs showed marked diffuse fibrosis, indicating chronic fibrosing interstitial pneumonia.
Genetic examination confirmed HPS 3 days after lung transplantation. The data showed p.Leu28Ter and p.Glu666Lys heterozygous variants in the HPS1 gene, confirming the diagnosis of HPS (Table 1) .
The patient was transferred to a general ward 12 days after transplantation when she was able to tolerate oxygen administration through a tracheostomy mask. The patient was discharged from the hospital on the 45th day after transplanta-tion ( Figure 3) .
The patient visited the emergency room approximately 20 days after discharge because of a sudden aggravation of dyspnea. We detected newly developed pneumonia and a pleural effusion. We started intravenous antibiotics and inserted a percutaneous catheter drainage tube to the left thorax. Furthermore, we conducted bronchial ballooning of the narrowed left bronchus and stent insertion in the left pulmonary artery on account of stenosis and a mismatch in the ventilation to perfusion ratio. The patient was subsequently discharged 100 days after the second admission. We have now been following her up for more than 11 months as an outpatient.
To our knowledge, this is the first case report of a patient with HPS, who underwent bilateral lung transplantation in Korea. Moreover, we performed VV-ECMO as a bridge to lung transplantation without significant complications, despite the risk of increased bleeding tendencies in patients with HPS. 
